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(54) Transmitting/receiving apparatus for use in telecommunications 



(57) A transmitting/receiving apparatus for use in 
telecommunications is provided which makes the user 
hand-free and is free from such inconveniences as dif- 
ficulty in utterance and howling and crosstalk between 
an earphone and a microphone, and which includes: a 
first ear-insertion body (1 ) serving as an earphone; and 
a second ear-insertion body (2) provided separately 
from the first ear-insertion body (1 ) and serving as a mi- 
crophone of a bone-conduction type. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to transmitting/receiv- 
ing apparatus of ear insertion type for use with handy 
phones, cordless phones, transceivers and the like. 

Description of Related Arts 

When communicating through a communication ap- 
paratus such as a handy phone, cordless phone or 
transceiver, it is desired to freely use hands to write a 
memorandum, to refer to notes, or to operate a personal 
computer. To this end, a transmitting/receiving appara- 
tus as shown in Fig. 6 has been proposed which com- 
prises a headphone 27 and a microphone 29 supported 
by a support bar 28 in front of the user's mouth. 

The transmitting/receiving apparatus of Fig. 6 is sat- 
isfactory in terms of hand-free usage. However, it is dif- 
ficult to transmit a clear voice to the communication 
counterpart when the apparatus is used in a noisy place, 
for example, in a plant or vehicle, because the micro- 
phone 29 of the apparatus catches noise. 

To solve this problem, Japanese Unexamined Pat- 
ent Publication No. 5-199577 (1993), for example, pro- 
poses a transmitting/receiving apparatus having an ear- 
insertion body 30 which incorporates therein an ear- 
phone 31 and microphone 32 of a bone-conduction 
type, as shown in Fig. 7. 

The transmitting/receiving apparatus shown in Fig. 

7 is advantageous in that it frees the user's hands and 
in that it can transmit a relatively clear voice because 
the main body thereof is inserted into the user's external 
auditory meatus and therefore the microphone 32 there- 
of does not catch external noise. Further, the micro- 
phone 32 catches a voice through bone conduction and, 
therefore, even a faint voice can satisfactorily be caught 
by the microphone 32. 

However, the earphone 31 and microphone 32 are 
incorporated in a small main body and, hence, the mi- 
crophone 32 catches acoustic vibration of the earphone 
31. Since electrical problems such as howling and 
crosstalk occur in the apparatus, the volume of the ear- 
phone and the sensitivity of the microphone cannot be 
increased. Therefore, the apparatus cannot satisfacto- 
rily receive nor transmit a clear voice. 

To solve this problem, a transmitting/receiving ap- 
paratus as shown in Fig. 8 has been developed, in which 
an earphone 33 and a microphone 34 were separately 
provided, and the microphone 34 adapted to utilize 
throat vibration was pressingly attached to the user's 
throat by means of a supporter 35 wrapped around his 
neck. 

The transmitting/receiving apparatus shown in Fig. 

8 is advantageous in that the microphone utilizing throat 



vibration can efficiently pick up a faint voice, and in that 
the earphone 33 and microphone 34 separately provid- 
ed do not cause acoustic interference nor crosstalk. 
However, since the microphone 34 is pressingly at- 

5 tached to the user's throat by wrapping the supporter 35 
around his neck, the user feels pressure on his neck. 
This hinders easy utterance and gives the user uncom- 
fortable feeling in usage. Further, the microphone 34 
catches a sound generated when the microphone 34 

io moves out of position or noise resulting from the rustling 
of user's clothes. In addition, the apparatus is in a poor 
appearance. 

SUMMARY OF THE INVENTION 

75 

It is, therefore, an object of the present invention to 
provide a transmitting/receiving apparatus for use in tel- 
ecommunications which is free from howling and cross- 
talk, and provides a hand-free and comfortable usage. 
20 To achieve the foregoing object of the present in- 
vention, there is provided a transmitting/receiving appa- 
ratus for use in telecommunications including: a first ear- 
insertion body serving as an earphone: and a second 
ear-insertion body provided separately from the first ear- 
25 insertion body and serving as a microphone of a bone- 
conduction type. 

With the aforesaid construction, the transmitting/re- 
ceiving apparatus drives the earphone by sending a re- 
ceiving signal to the first ear-insertion body and trans- 
30 mits a transmitting signal from the microphone of the 
second ear-insertion body via a wire or over wireless 
utilizing a radio wave or ultrasonic wave. The micro- 
phone of the second ear-insertion body receives a voice 
signal from the user's external auditory meatus through 
35 bone conduction, and assuredly catches even a faint 
voice as a voice signal. The second ear-insertion body 
is provided separately from the first ear-insertion body 
and, therefore, such problems as howling and crosstalk 
between the microphone and the earphone can be 
40 avoided. Further, the transmitting/receiving apparatus 
of the present invention frees the user's hands. 

These and other objects, features and attendant ad- 
vantages will become apparent from the following de- 
• tailed description. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view illustrating the appear- 
ance of a transmitting/receiving apparatus for use 
50 in telecommunications in accordance with one em- 
bodiment of the present invention; 
Fig. 2 is a sectional view illustrating a second ear- 
insertion body of the transmitting/receiving appara- 
tus which serves as a microphone; 
55 Fig. 3 is an electrical circuit diagram of the second 
ear-insertion body; 

Fig. 4 is a perspective view illustrating the appear- 
ance of a transmitting/receiving apparatus for use 
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in telecommunications in accordance with another 
embodiment of the present invention; 
Fig. 5 is a sectional view illustrating a second ear- 
insertion body of the transmitting/receiving appara- 
tus shown in Fig. 4 which serves as a microphone; 
Fig. 6 is a perspective view illustrating a conven- 
tional transmitting/receiving apparatus for use in tel- 
ecommunications; 

Fig. 7 is a sectional view illustrating another con- 
ventional transmitting/receiving apparatus; and 
Fig. 8 is a perspective view illustrating still another 
conventional transmitting/receiving apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to the attached drawings, the 
present invention will hereinafter be described in detail 
by way of embodiments thereof. 

Referring to Fig. 1 , a transmitting/receiving appara- 
tus includes a first ear-insertion body 1 having an elec- 
tric/vibration conversion element (not shown) incorpo- 
rated therein to serve as an earphone, and a second 
ear- insert ion body 2 serving as a bone -conduction mi- 
crophone. The first and second ear-insertion bodies 1 
and 2 are connected to an adjustor 5 via wires 3 and 4. 
The adjustor 5 is connected to a handy phone 8 with a 
plug 7 of the wire 6 being inserted into a jack of the handy 
phone 8. The adjustor 5 has an amplifier, equalizer, vol- 
ume adjustor and the like incorporated therein. 

The second ear-insertion body 2 serving as a bone- 
conduction microphone has a structure as shown in Fig. 
2. Specifically, the second ear-insertion body 2 includes 
a body casing 9 formed of a synthetic resin, an insertion 
cover 10 provided at the front end of the body casing 9 
and formed of a relatively rigid resin selected from sili- 
cone resins or polyvinylchloride resins into a configura- 
tion such that the outer periphery thereof contacts an 
external auditory meatus of a user's ear, a rear end cov- 
er 1 1 provided at the rear end of the body casing 9, and 
a vibration sensor 12 supported by a support member 
13 in the body casing 9. A vibration bar 14 serving as a 
vibration conduction member and connected to a vibra- 
tion element of the vibration sensor 12 extends to the 
front end of the body casing 9 and connected to the in- 
terior surface of a side portion of the insertion cover 10. 
A soft silicone rubber 15 which does not hinder the vi- 
bration of the vibration bar 1 4 is provided around the 
vibration bar 14. The second ear-insertion body 2 has a 
vent hole extending through a rear cover 11, support 
member 1 3 and insertion cover 1 0. A wire 1 7 is connect- 
ed to a terminal of the vibration sensor 12. 

The vibration sensor 1 2 comprises a capacitor mi- 
crophone as shown in Fig. 3. More specifically, the vi- 
bration sensor 12 includes a vibration electrode 18, a 
solid electrode 19 and a dielectric 20 interposed there- 
between, and the vibration bar 14 is connected to the 
vibration electrode 18. 



4 

In this embodiment, the vibration bar 14 has a di- 
ameter of 1.6mm and a length of 10mm and is formed 
of a metal such as stainless steel or iron, which has a 
specific gravity of about 5kg/m 3 to about 20kg/m 3 . 
5 In use, the first ear-insertion body 1 serving as a 
earphone is inserted into one ear, and the second ear- 
insertion body 2 serving as a bone-conductive micro- 
phone is inserted into the other ear. The first ear-inser- 
tion body 1 receives a transmitted electric signal and 
io converts it into audio vibration thereby serving as an ear- 
phone. In the second ear-insertion body 2, a voice ut- 
tered is transferred by bone conduction to the vibration 
bar 14 via the insertion cover 10 contacting the user's 
external auditory meatus. The vibration electrode 18 is 
15 vibrated by the vibration of the vibration bar 1 4, and the 
voice is converted into audio/electric signals based on 
the capacity variation of a capacitor incorporated in the 
second ear-insertion body 2. The signals thus generat- 
ed are transmitted from the second ear-insertion body 2. 

Thus, the transmitting/receiving apparatus of the 
present invention achieves the transmission and recep- 
tion of audio information. Since the first ear-insertion 
body 1 serving as an earphone and the second ear-in- 
sertion body 2 serving as a microphone are both insert- 
ed in the user's ears, the user can freely use his hands 
to perform other manual operations. Further, the first 
ear-insertion body 1 serving as an earphone and the 
second ear-insertion body 2 serving as a microphone 
are separately provided and, therefore, the howling and 
crosstalk will never occur. Further, since the first ear- 
insertion body 1 incorporating the microphone is insert- 
ed into one ear, the first ear- insert ion body 1 does not 
pick up any external noise. Particularly, the capacitor mi- 
crophone has a sensitivity higher than that of a conven- 
tional acceleration sensor, thereby being capable of re- 
producing a voice close to an original voice. Thus, an 
excellent voice reproduction characteristic of the capac- 
itor microphone allows the second ear-insertion body 2 
to transmit a clear voice signal. 

The insertion cover 10 of the second ear-insertion 
body 2 is formed of a rigid resin, and the vibration bar 
14 connected thereto is made of a metal having a spe- 
cific gravity of about 5kg/m 3 to about 20kg/m 3 . There- 
fore, even a faint voice is efficiently conveyed as a vi- 
bration through the user's external auditory meatus. 
Thus, the second ear-insertion body 2 serves as an ef- 
fective bone-conduction microphone. 

Further, there is no need to attach the microphone 
to the user's throat as in the prior art, because the sec- 
ond ear-insertion body 2 serving as a microphone pro- 
vided separately from the earphone is inserted into the 
user's ear. Therefore, the user feels neither pressure on 
the throat and nor inconvenience in uttering a voice. Fur- 
thermore, any supporter member is not required. 

Fig. 4 shows a transmitting/receiving apparatus for 
use in telecommunications in accordance with a second 
embodiment of the present invention. This transmitting/ 
receiving apparatus is characterized by its cordless con- 
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figuration which is embodied without the need to provide 
a wire as provided in the aforesaid first embodiment. 

As shown, a first ear-insertion body 1 has a first re- 
ceiver 21 disposed therein and connected to an audio 
conversion element. A second ear-insertion body 2 has 
a first transmitter 22 disposed therein and connected to 
a microphone element. A handy phone has a second 
transmitter 23 for transmitting to the first receiver 21 and 
a second receiver 24 for receiving from the first trans- 
mitter 22. The output of a radio signal herein employed 
is weak such that the radio wave reaches within several 
meters. 

Fig. 5 is a sectional view illustrating one example of 
the second ear-insertion body 2 serving as a micro- 
phone. As shown, the second ear-insertion body 2 has 
the second transmitter 23 connected to a vibration sen- 
sor within a rear cover 11, a battery 25 for driving the 
apparatus, and an antenna chip 26 made of a metal and 
exposed on an outer surface of the rear cover 1 1 . Since 
the transmitting/receiving apparatus of the second em- 
bodiment is of the so-called cordless type, a user can 
conveniently use the transmitting/receiving apparatus 
without being disturbed by the wire. 

Although the transmitting/receiving apparatus ac- 
cording to the foregoing embodiments are designed to 
be used with a handy phone, they can be effectively 
used with an ordinary stationary telephone or a trans- 
ceiver. In addition, it is possible to use ultrasonic waves 
instead of radio waves as transmitting medium, without 
causing any disadvantage. 

As can be understood from the foregoing, the first 
ear-insertion body serving as an earphone and the sec- 
ond ear-insertion body serving as a microphone are 
separately provided in the transmitting/receiving appa- 
ratus in accordance with the present invention, and the 
microphone is of a bone-conduction type. Therefore, the 
transmitting/receiving apparatus frees user's hands, 
and does not cause such problems as howling and 
crosstalk. In addition, the user can comfortably use the 
receiving/transmitting apparatus without feeling pres- 
sure on the throat. 

The second ear-insertion body serving as a micro- 
phone has the insertion cover formed of a rigid material 
and the vibration bar connected thereto and formed of 
a metal having a high specific gravity. Therefore, the 
second ear-insertion body can efficiently receive bone 
vibration conveyed through the user's external auditory 
meatus. Further, the second ear-insertion body incorpo- 
rating the capacitor microphone as the vibration sensor 
has excellent frequency characteristics, thereby permit- 
ting clear voice to be received and transmitted. Thus, 
the transmitting/ receiving apparatus of the present in- 
vention offers great practical advantages. 

While only certain presently preferred embodi- 
ments of the invention have been described in detail, as 
will be apparent with those familiar with the art, certain 
changes and modifications can be made in embodi- 
ments without departing from the spirit and scope of the 



invention as defined by the following claims. 



Claims 

5 

1. A transmitting/receiving apparatus for use in tele- 
communications, comprising: 

a first ear-insertion body serving as an ear- 
10 phone; and 

a second ear-insertion body provided separate- 
ly from the first ear-insertion body and serving 
as a microphone of a bone-conduction type. 

is 2. A transmitting/receiving apparatus as set forth in 
claim 1, wherein the second ear-insertion body 
comprises: 

a body casing; 

20 an insertion cover adjoining with the body cas- 

ing and having a configuration such that the 
outer periphery of the insertion cover contacts 
a user's external auditory meatus, a vibration 
sensor disposed in the body casing, and a vi- 
25 bration conduction member connected to the 

vibration sensor at one end thereof and to the 
insertion cover at the other end thereof. 

3. A transmitting/receiving apparatus as set forth in 
30 claim 2, wherein the insertion cover is formed of a 
rigid resin, and the vibration conduction member is 
formed of a metal having a specific gravity of about 
5kg/m 3 to about 20kg/m 3 . 

35 4. A transmitting/receiving apparatus as set forth in 
claim 2, wherein the vibration sensor is a capacitor 
microphone. 



5. A transmitting/receiving apparatus as set forth in 
40 claim 1, wherein the first ear-insertion body has a 
receiver adapted to receive a radio wave signal or 
an ultrasonic wave signal, while the second ear-in- 
sertion body has a transmitter adapted to transmit 
a radio wave signal or an ultrasonic wave signal. 
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